Best Available Copy 



19th 

EDITION 



Remington: 
Practice of 



ALFONSO R GENNARO 

Ch&irman of the Editorial Board 
and Editor 



1995 



MACK PUBLISHING COMPANY 
Easton^Renj^lyania ,1 8042 



Bntei^accoft|lngtoActofConj^cas,tottieyearlS8Bl)yJwephPaftwb^ 
in the Office of ttie Whrwten of Congrwa, at WwhtafitPP DC 

CopyitSht 1889, 1094, 1605, 1007,1917, by Josephf&emington 

Copyx4^1dQ6} 1936, bytheJo&ephPRexnlng^ Estate 

CopyTlgW 1048, i9Bl,UyThePMIada!phJaCollegBOfPhflnt»cy Slid Science 

Copyright 105ft IQ60, 1B65, 1070, 1976. 1980, 19SB. 1990, IflOft.lqrThfiPWtadelpWaCoUegeof 
PhHRnMyftttdSctenoe 



Ubnxy of Coiu(res9 Cosalog Card No. Q&63aa4 
19^ 0*912784^04-9 



VieuM qTs&UGimU^^Awn USANmid tM USPDictiana^ qf Drug Soma is ty 



l/oncs^TMs tejiia^ot intended to rwr^sent, norsh<iti U be interpreted to be, the equiviUen; 
qfarQSubstUuteforthet^fj^GlalU^ 

USPorNPsttmctards ^str^ngthf qmlityf pwncj/, fiochaging an4 UtbelingM^^^ ^ 
repmmatiMSi^themhefrBin, thecontosetand^^ct i^theoffidalcomp^iaslwUpTffvaik 



71Q CHAPTEfl 41 



Tarrf$ 1— Hatw of Entiy tfl Drugs In CSF and the Degrees of lonlzaflon of Dwga at pH tJP 
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for all iiractlcal purpoaes, only the unplonlzedfonn le eekl to 
pass throutfitiie membrane, Th}a has become known as the 

TWfl principle 1^ the reaeon that only the concentrationa oT 
the im-iotOzed torn of the baitlturntes are plotted in Fljg 9, 

Fbr the purpoae of fuither UlustTBtmg the principle, Table I 
Is provided.' In the table, the permeability conatairtfi for 
penetration Into tha cerebial apUv^ flnid of rats are higher for 
un-lonizeddrugstlianforionisiedonea. The<^parentwa:ep- 
Uona^-tobtU^suliiigaanldl^ and aoelylamlnoantlpyxine-- 



maybe explalnadhy the dipolarjiy of the yn-loipaed molecules 
WUh barbital, the xmQ lipophilic eth^ groups are too amaJl lp 
compensate fbr the considerable dlpo biny of the uiHonized 
baibiturlc add rfn^ alw it may be eeen that )»ibltdl 
daUy ionized, which pontributea to the relatively small perme- 
ability constant 8ul^ie^™Udine and acetylazninoantlpyrlne 
are both very polar moleculaa. Mecainylamine alao mlght te 
considered an excaptlop, sjnce it showa a modest perrneaftll- 
ity even though strongly ioniaed; there 1^ no dipoiaray In 
mecaitqriaxnine except in the amino group. 



Absarvi^ la the process of movemant of a drug firom ^ 
flita of appU^^n Into the exweceUiUar compartment of ttie 
body. uiaamQch as there is a great similarity among the 
vartoufl membranes that a drug may pasa through in order to 
g^acceaa to the extracellular told, itmightbeexpectedajat 
the paiticular site of ^pUcation (or nnrfe) would make ntlie 
dUfeience to the succeg^ absorption of the drug. In air^ 
fict, It makes a gmot deal of dUfermce; many factora, other 
than die atructifra and composition of the membrane, dete^ 
mine the eafie with whichadrugia abaoibed. These actors 
are discussed In the fbUowfngaectlonfl, along wUh an account 
of the ways that drug formulationa may be manipttlatad to 
alter the ability Of adrug to be abaorbed readily. 

Routed Of Administration 

Drug^ m w be adminlsl^eted by many difTerent routes. The 
various routes include oral, rectal, subli39guid orbuccal, paran^ 
teral, Inhalation and topical Tho choice of a route depends 
upon both convenience and necessity. 

Oral Route — ^This is obviously the most convenient route 
for access to the systemic circulation, providing thatyaiious 
factort do not nulit^ against this route. Oral amninistia- 
tion does not always give rise to sufficiently high plasma 
concentrations to be elfective; some drugs are absorbed unpre- 
dictab^ or emUcoUy; patients occasionally have an absorp- 
tion malfunction. Drugs may not bo ghren by mouth to pa- 
tients with gastrointestinal Uitolerance, or who are in 
prepaietlon for anesthesia or who have had gastrointestinal 
sutgory. Oral administration also is precluded in coma. 

Bcctal Route— Drugs that ordinarily are administered ^ 



Into the rectum or lower Intestine, mh regard to the latter, 
recUAsupposiUiefiesoTy^^ etmMis fpriperly were used 
quite firequentbr. but their popularity has abated somewhat, 
owing to Improvement^ in parc^lteral prcpamtlons. 
Nevertheless, they continue to be v^d and, sometimes, ineiy 
important ways of administering a drug", e^pedally in pad^a^ 
Ilea wi geriatrics. In Fig 10^ the ayaflabiliiy ^ ^ 
retention enema may be compared with thai by the lntrave< 
nous and oral route an d rectal suppoeltoiy adminlstiatiorii K 
la apparent that the retention erwma be a very satiaracp 
toiy means of adminidtratioi^but that rectal suppositories m^ 
be umdeouata where rapid absorptioti and high plasma levda 
are reqti&ed. The Illustration is not (ntended to lead the 
reader to the conclusion that a retention enema ahvays will 
give more proxr^it and higher blood levels than the oral route, 
for conveiee findings for the same drug have been repoxtedi" 
but, raiher, to show that the retention enema rpay ofifer a 
uselUl substitute for the oral route. 

Snblingoal or Buccal 9outCT-£^en thou^ an adequate 
plasma concentration eventually may.be achievable by tho 
oral route, it may rl^ much too slo^ for use In some eitusr 
tions where a rapid response is desired. In such situations 
parentsial therapy usually is indicated. However, the par 
tientswithanglnapectorfspiay get quite prompt relieffrom an 
acute attack oy the tytittng^al or (mcco^ admuustratlon or 
nitroglycerin, so that parenterjil administration may be 
avoided. When only smaU amounts of drugs are required to 
gain access to the blood* the buccal route may be very satlafac- 
toiy, providing the physlcochemlcal pr^quisitee for absorp- 
tion by this route ^re present in the drug and dosage form. 
Only atew drugs may be given successfully by chls route. 

Parenteral BiHite»— These routes, by definition, Include 
^ route^thet'min Che oial^-^ca^inti^a] (entieraO tratf; 
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S*JW .se. Wood pr««ire and ptow 
■•i : .SSeR'o-S^flSaON. CV. * www. M.P. (1979). 

'•^ v v««>" «Jr*» fro™ ytsf; 

Uwea the literature «n<^^^ ^^^'p.':^^^!/!^^ 
fi the wwitivity of animal aonae ; , 
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fl the wr, Gniy ^1977) fown4 on 
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HAYA!fHI.5-4ll^DA,N, (i97Jf). Aj* feinted chfciHW In »h* 
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fir. J, i'hamiic, 2;2^23?. 

AMANK» r,W, ((WO. PUwii twrodrtnillnc ewictj. 
^rattnrt and plphu-ndrcwKeptor medUtcd 
strktion Iti flormoicflifve iwf hyper(«rt«lve mw. c«it. 

8CH0CKEN. D.D. i WTH. CU. <J977). Rcdujyd beta. 
adr*flerste fwaptof cpncentrntjoin m ^p^m 

vkSv^U B,E,. wood, A,W. ft SHAFP. Df . 
Reduced b^UH-Bdr^noceptor serumvlTv m the ciaeny* 

WHISFEUOT. M.U * 5HtJClC. N,W. (1970 , Age WJC]- 
Bwd doBreejw to clir^nmii^plcrwift** w lioproicreiwi. 
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BIOAVAJLABILrry of sublingual ERGOTAMmE 



Siblininia) crgoUmjiie been used for y^Mmnthc 

cffeciivcrt«s. tn a doubto-bUtid dirocel «^ ««> 
Srterenoe in rdief WM faurul ^««wn wbta^ 
I x^mm aod placebo 
sSlarly, » study on the buccal absorption of erfio- 
iwtocanaiaerwi«oneorwiiqT» ;* wiiineMcatcdthatiMMmllkcly^irm^^ 
noit-fecepiormedlatwlwm«* \ viefol amoittits of drwg to be al>w>r^d ecwm the 



laaaum? 

peifortbeseexpcnmcntsbadi^ ' 
.ecte >ivitti an vpdei)ylnB diKwe. 

adrenergic neivoiM pyitem TMr 

undcilyJivg arterial di^ea^. <>; : 
sdbyre«|i^itu<fl«8(« Wwjwjft • 
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In yuitn^ and OM va^^ i 
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1 a«btypc« of tf^dreiKicapwl . 
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tmocalmembittne (Sutncrtand «(t/-. l^4j. 

Mwsy widi fingeivplethyimosrapby round that the 
l<S5j«nil vaswmstficwry 
cqu? after 0.25 mg iniram<i$eultir1y or J ma sublirt* 
Silly, and sigfliflw^dy different tnm 5ubbiigusil 
^Mb0 » Ttie tonus at those doftw shoaW Ams be 
ejualry eflcxtWe in mfgralne. with a Wgb per* 
fcnnance liq^iid chromatoBpphic (b-Pj-*) *^/?[ 
ftTBOtamlne/v^dt a detection kN^I of aj ng/ml m 
pUxna (Edlund, 1981). we have Invesiiftated several 
*JmIn»tratioo fonn^of the dtug. thciesnltsfor wb- 
Inenal ergoiawine are rcporccd w.«*fty 

on Che equipotency of sublinsu*! "d tatra- 
nuKuiar ^nns of eraoiamine. 
Four i^lunteen (medical peisotineL non- 



migTaxneun» kept a wWinftual »»blef of 2 mg eiigk 
tamirte tartraBC <Ungr»inc* , WnttMXip) un*;r the 
tonaue Mnt|l dJfisoWed, Blood wwi drawn afcer 5, 10, 
20, 10, 60, 90 and mln. The sampta were Imme- 
dl&taty oentriinged und kApt deep fwxen until 
anaiyaed by the h p U method, fiifoiamino above 
ttie detection levd wm ttfrt found In any of the 
xampicd, Then tbe procedMre was pepeaied In inc 
^ vplvtntecra with bw^ of 

Mngralne® , Again no e^ Wine wuM be detertwL 
The.manulacwrer Infoimcd wi that both batchw of 
Ungwlne* wcnj more^than 2 Y^Z^J^^JSZ 
expiry date. For cnipp^irteOfl w »'^\*"JP2SJ 
pat^enta. who during die wio 1!«"?^J?J ^ 
pU»ma leveln of ergotembip d«eimlned with h.p.i,e. 
ifttfT as tng ergotainmc carwfe^ kg body wqght 
intianurtcuifcrly. The mean and wge w*^*^JS 
levels in ngftnl piaama were af^f W min; 

l2qinhi:0.S7 ra-43-0.7)). Even corrected 10 a dw of 7 
0.25 mg die pia^a levete of ergqtamlne are cwariy 
above tbe dececdon level of 0, 1 ng^I* 

TTiesd mm were not obtained In a regularpTO- 
ovtr study. H<»wevcr, the dJaorepancy m plamw 
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[one is low (Marshall ft nL 19B7: Hand and Linds. 1982). 
Funher, acewiTiinophun docs m inhibii neuiwphil ncdvjujon tut 
do oiher NSAlDs (Abram^ton nnd Wejiffimann. 1989). 

Single or itpeaiej ihempeuuc do^es or acetaminophen have 
no elTcct on iho cirdlovaxcular and re.splr«i(ory systems. Acid*- 
bdse chunfics dii not occur. m>r docii ihc dnis pnKtuce (he giuttric 
irriiQLioR, eroffton, or bleeding thai may occur after odtnini.sira- 
lion of jfDllcylaiCH. Acemminophcn has no cnccts on plaieletf;« 
bleeding time, or ihe excreiion of uric acid. 

Ph Armocnkinctics and Metabalisni. Acciumiiiophen i^; nipidly 
mi Almosi compiclcly nbsnrbcd from ibc gnstrointcsrinal iracl. 
The concenrration in pla.sma reache.s a peajc in 30 lo 60 mtn- 
Mttls 6nd the half-life in plasniB i.s about 2 hours qfter therQ- 
peutic dose^i. Acetaminophen ifi relotively uniformly distributed 
ihroughout mo^t body flMids. Binding of the drug to plasma pro- 
teins is variable; only 20% lo 50% may be bound at the concen- 
trations encountered during acute intoxication. Afrer iheropeiitic 
doses. 90% 10 100% of the drug may be recovered In the urine 
within the first day, primarily after hepatic conjugocion with glu> 
curonic Qcid (About 60%). sulfuric Qcid (abouc 35%), or cysteine 
(about 3%); $ma!1 amounts of hydroxylnted and deacetyjated 
metabolites also hfive been detected. Children have less capacity 
for glucufonidqrlon of the drug than do adults, A small propo^ 
tion of acetaminophen undergoes cytochrome P450-fiiedia^d 
/^•hydioxylaiion to form /V-aceiyl-ben2o<|uinoneimine, a highly 
reactive intermediate. This metabolite normally reacts with 
isitlfhydryl group.'t in glutathione. However, after ingestion of 
Iqi;gedosej! of acetaminophcn» the metabolite is formed in amounts 
sufficient to deplete hepatic glutathione {xee below). 

Therapeutic Uses. Acetaminophen i.^ a suitable substitute for 
aspirin for anal^sic or antlpyrx&tlc u^es; it is panfcularly valu- 
able for patients in whom aspirin i.s contraindicated (a^., those 
with peptic ulcer) or when the prolongation of bleeding time 
caused by aspirin would bo a disadvantage. The conventional 
oral dose of acetaminophen is 325 to 1000 mg (650 mg rec- 
tally); the total daily dojse should not exceed 4000 mg. For 
chilitren, the single dose Is 40 to 480 mg, depending upon age 
and weight; no more than five doses should be administered in 
24 houts. A dose of 10 mg/kg also may be used. 

Tbm BfTecfs. In recommended therapeutic dosage, acetamin- 
ophen usually is well tolerated. Skin lash and oiher alleigic rc- 
prions occur occatiionally. The rash is usually erythematous or 
Uftiearial, but sometimes It is more serious and may be aeeom^ 
panicd by drug fever and mucosal lesions. Patients who show 
hypersensitivity reactions to the salicylates only rarely exhibit 
(sensiiivi^ to acotaminophon. In a few Isolated cases, the use of 
acetaminophen has been associated with neutropenia* thiombo- 
cytqpenia, and pancytopenia, 

The most serious adverse effect of acute overdosage of 
acetaminophen is a dose^pendenc potentially fata) hepatic 
necrosis (jee Thomas, 1993). Renal tubular necrosis and hypo* 
glycemic coma also may occur. The mechanism by which over- 
dosage with acetaminophen leads to hepatocellular injury and 
dcqth involves Its conversion to a toxic reactive metabolite (see 
also Chapter 4), Minor pathways of acetaminophen elimination 
are via conjugation with glucuronlde and sulfate. The major 
pathway of metabolism is via cytochrome P450s to the inter- 
mediatCi iV-ficefyl-^ra'-benMqulnonjmino, which is very efeo- 



trcphilic. Under normal circumstances, this inieimedi* 
Inated by conjugation with glutathione (CSH) and 
metabolized to a merc»piuric acid and excreted into^ 
However, in tiK setting of ut^ziaminophen overdone, j 
lulur IcYcU of GSH Ncome depleted. ISvo conscqu 
sjs mu]\ of depletion of GSH. Since GSH is an Imp,, 
in antioxidant defense, hcp^KKyte^ are rendered hlghjhJ9 
b|e 10 optidani iiljMry. Depletion of GSH also allows 
intermediate to bind covplemly lo cell macromolccuh 
CO dy-sfunction of enzymatic systems. 

HcpatoroxIcUy. In adulLS, hcpatotoxicity may occur; 
gcstion of n single clof^e of 10 lo 15 g (150 lo 250 ' 
acetaminoptien; doses of 20 to 25 g or more aro ^ 
tq|. Alcoholic^ CAP have hepatotoxicity with mucti Ic 
even with doses in (he therapeutic range. The mec 
this effect i^ discussed above (see aho Chapter 4). ^ 
that occur during the (irst 2 days of acute poisonfugl 
amjnophen may net ftflect the potential sepou^ne^s oft' 
Icaiion. Nausea, vomitingt anorexia* diaphoresis, and i 
pain occur during die initial 24 hours and may 
week or more. Clinical indications of heparic dani^goi 
manifest within 2 to 4 days of Ingestion of toxte dosesj 
aminotransferases ^ne elevated (sometimes mailccdiy , 
the oonoentraiion of bilirubin in plasma may be it ' 
addition, the prothrombin time is piDlonged. Perhaps 
poisoned patients who do not receive specifio n^eatmentt 
severe liver damage; of these, 10% to 20% eventually] 
hepatic failure. Acute renal failure also occurs in soine j 
Biopsy of the iiver reveals centnlobular necrosis with i 
of the periportal area. In nonfatal cases, the hepatic leslo 
reversible over a period of weeks or months. 

Seveiv liver 4amage (with levels of aspartate 
ferqse activity in excess of 1 000 lU per liter of plqsma) ( 
90% of patients with plasma concentrations of i 
greater than 300 us/vn\ at 4 hours or 45 ^g/ral at 
after the ingestion of the drug. Minimal itepstic dairiagel 
anticipated when tl)e drug concentration is less than 120^ 
s^t 4 hours or 30 ptgffn\ at 12 hours after ingestion, 
tentlal severity of hepatic necrosis also can hc'pr 
the half-life of acetqminophen observed In the patient; j 
greater than 4 hours imply that necrosis will occur, whileS 
greater than 12 hours suggest that hep^ic coma is likdjl 
nomogram provided In Figure 27-2 relates the plasma le 
acetaminophen and time after ittgestion to die predicted i 
of liver injury (w Rumack ei cL 1981). 

Early diagnosis is vjta| in the nratmem of ov 
acetaminophen, and methods are available for the rapid d 
nation of concentrations qf the drug in plasm?. However, tK 
should not be delayed while awaiting laboratory results g 
history suggests a significant overdosage^ Vigorous sup^ 
dierapy is essential when intoxication is severe. Gastric U 
should be performed in all cases, preferably within 4 hou 
Che ingestion. * ^ 

The principal antidotal treatment is the admini^wdj 
sulfhydiyl compounds, Which probably act, in part, by rem 
ing hepatic stores of glutathione. N-aceiylcysteine (MUCCM 
MUCOSiL) is efffecrive when given orally or intravenottslj; 
intravenous form is avEiilabIc in Europe, whore it is ooosic 
the treatment of choice. When given orally, the M^cetylcy^ 
solution (which has a foul smell and taste) is diluted widi *" 
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If^nrv this is not of obvious clinical sigmncance. ah w 

tevrjiiXmnitory ^^-^rss 

ILmal models of inflammation; al j' J"^^^^ 

ICmawry. analgesic, ond andpytcuc activities In human 
llSrS0utth all of thwe compounds can cause gastnc 
»?Sli *^ BT. usuS; less severe than wuh 

f ft'is difficult to find data on which to base a mtij^l 
&in St one can be '^-^:T:^'Z'^'T± 



10.AUG.2006 10_!21 LUDERSCHMIDT & PRRTISER ., ■• . NR. 942 S. 14/14 





\m 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

iDefective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but aire not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ S^WED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
U GRAY SCALE DOCUMENTS 

JO LINES OR MARKS ON OI^GINAL POCUME 

Q REFEItENC£(S) OR E}piBIT(S). SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST A^ 

As rescanning these documents wiU not correct the linage 
problems checked^ please do not report these problems to 
the IFW Image Probteni MaObox. 



